Food scientist are actively involved to improve the quality of wheat through composite flour technology by supplementing wheat flour with other grain flours. Barley grains are outstanding source of total dietary fibers (TDF) and offers remarkable quantity of active ingredients for health elevation and disease prevention. Purposely, the current research work was designed to improve the nutritional potential of wheat chapattis by including barley flour 10%, 20%, 30% along with the addition of functional blend (Methi powder and garlic paste) 2%, 4%, 6% levels respectively. Wheat and barley composite flour were analyzed for its chemical, mineral, antioxidant and total dietary composition. The supplementation of barley flour and functional blend into wheat flour enhanced the mineral. Addition of barley flour and functional blend increased total phenolic in composite flour 0.41 (control) to 0.69 mg GAE.100g -1 and DPPH from 20.95 -23.82%. Total dietary fiber in composite flour varied form 3.11% (control) to 7.69% (30% barley flour with 6% functional blend). Total dietary fiber in chapattis ranged from 6.04 (control) to 8.21% (30% barley flour with 6% functional blend). 30% supplementation of barley flour and 4% addition of functional blend presented better sensory response of the prepared chapattis. All the outcomes revealed that nutritionally rich chapattis should be incorporated in daily diet to explore the dietary worth of barley.
INTRODUCTION
Cereals are known to have a positive influence on the general state of human body. Healthier diet can be provided by consuming cereal grains containing high fiber that are low in sugar content and high in fiber and fiber foods has been suggested to control over the health issues such as cardiovascular diseases, hypertension, colon cancer and diabetes (Sudha et al., 2015) Based on the recent state of the science, there is reasonable indication that risk of obesity can be minimized by taking a diet that is a combination of whole grains and bran or abundant in cereal fiber. The nutritional gains of whole grain foods are mainly credited due to the occurrence of bioactive compounds (Edge et al., 2005).
Predominantly consumption of wheat is for the purpose of production of unleavened flat bread usually known as chapatti in Pakistan and entitled as primary cereal crop in the world (Gujral and Pathak, 2002) . Wheat grain is characterized by elevated amount of carbohydrate content (about 70%), comparatively low protein content (9 to 13%), low moisture content, little amounts of lipids, minerals, vitamins and fiber (Dholakia, 2001).
Barley (Hordeum vulgare L.) is used as porridge by human beings, forage for cattles, in making fine superiority beers, alcoholic beverages and used in poultry feeds. Due to its various applications, barley has occupied vital position among cereals at global level (Wahid, 2006) . Barley provides number of health benefits and contains complex carbohydrate generally starch for the purposes to gain energy, adequate amount of protein that fulfill the requirement of amino acids, vitamins particularly vitamin E, low fat, total fiber, antioxidants mainly polyphenolics and minerals (Frost et al., 2011) . Nutritionally important at least fourteen mineral elements have been existed in fluctuating amounts in whole barley flour (Jilal, 2011) . Secondary metabolites present in barley grains are known as phenolic compounds. They are antioxidant provide protection against cardiovascular diseases and collectively these properties are called as biological properties (Han, 2007) .
The procedure of mingling whole wheat flour with other cereals and legumes flours to attain better nourishment, to impart functional characteristics, to reduce cost of production and to make the usage of locally available raw materials is known as composite flour technology (Butt et
The flours were analyzed for total dietary fiber content according to method No. 32-05 as described in (AACC, 2000) by employing Megazyme Assay Kit. The samples were dispersed in a buffer solution and incubated with heat-stable α-amylase at 95 -100°C for 35 minutes. After cooling the samples these were incubated at 60°C for 30 minutes by adding 100 μL protease solution. Furthermore, α-amylase and protease treated samples were incubated with amylo glucosidase at 60°C for 30 min. The fiber contents were precipitated by the addition of alcohol in 1 : 4 ratios and filtered. Residue was washed with alcohol and acetone. A blank was run in a similar manner. TDF was determined by applying formula.
Preparation of chapattis
Different blends along with 100% wheat flour control were used to make the chapattis. Dough was made by mixing samples with water for few minutes in a mixer and allowed to rest. The dough was then rolled up manually and turned into chapattis, the dough was be baked on hot plate (Shahzadi, 2004) .
Dietary fibers in chapattis
Dietary fiber content of chapattis prepared from the 
Statisic analysis
All analyses were carried out in triplicate and the data was reported as means ±standard deviation computed through Microsoft Excel 2013. Significant difference among treatments was evaluated through analysis of variance (ANOVA) under completely randomized design (CRD).
The results obtained from different parameters of all the treatments were exposed to statistical analysis. Completely Randomized Design (CRD) was used, followed by the Analysis of Variance Technique (ANOVA) and the results were interpreted according to the Least Significant Difference Test (LSD) at 5% level of significance as described by (Steel et al., 1997).
RESULTS AND DISCUSSION Characterization of wheat and barley flour
The means for proximate composition of both flours given in Table 2 . Moisture, crude fat, total ash, crude protein, crude fiber and nitrogen free extract was 9.08, 1.74, 1.33, 11.54%, 76.26% in whole wheat flour and 7.08%, 13.63%, 4.04%, 3.11%, 3.05% and 72.14 in whole barley flour respectively. The whole barley flour possessed minimum moisture content and nitrogen free extract (NFE) as compared to wheat flour. Whole barley flour yielded higher contents of protein, fat, ash and crude fiber as compared to wheat flour sample.
The outcomes of current analysis are in accordance with Yalmlahi and Ouhuuine (2013). whose result supports that moisture content in wheat flour is greater than Note: Values expressed are means ± standard deviation; T0: whole Wheat Flour (Control); T 1 : 88% whole wheat flour +10% barley flour +2% Functional blend; T 2 : 78% whole wheat flour +20% barley flour +2% Functional blend, T 3: 68% whole wheat flour +30% barley flour +2% Functional blend, T 4 : 86% whole wheat flour +10% barley flour +4% Functional blend, T 5 : 76% whole wheat flour +20% barley flour +4% Functional blend, T 6 : 66% whole wheat flour +30% barley flour +4% Functional blend, T 7 : 84% whole wheat flour +10% barley flour +6% Functional blend, T 8 : 74% whole wheat flour +20% barley flour +6% Functional blend, T 9 : 64% whole wheat flour +30% barley flour +6% Functional blend. 
Analysis of Composite flour

Chemical composition of composite flours
The mean values regarding proximate composition of varying treatments have been revealed in table 3. The proximate composition of composite varied due to the varying amount of barley flour and functional blend supplemented into the wheat flour.
The highest moisture content (9.03%) was found in T 0 and minimum moisture content (7.6%) was noted in T 3 (68% whole wheat flour +30% barley flour +2% Functional blend). The current conclusions of existing research work are in agreement with Yalmlahi and Ouhuuine (2013). Moisture content reduced by increasing the amount of barley flour moisture and this was attributed 88% whole wheat flour +10% barley flour +2% Functional blend; T 2 : 78% whole wheat flour +20% barley flour +2% Functional blend, T 3: 68% whole wheat flour +30% barley flour +2% Functional blend, T 4 : 86% whole wheat flour +10% barley flour +4% Functional blend, T 5 : 76% whole wheat flour +20% barley flour +4% Functional blend, T 6 : 66% whole wheat flour +30% barley flour +4% Functional blend, T 7 : 84% whole wheat flour +10% barley flour +6% Functional blend, T 8 : 74% whole wheat flour +20% barley flour +6% Functional blend, T 9 : 64% whole wheat flour +30% barley flour +6% Functional blend. Note: Values expressed are means ± standard deviation; TPC: Total phenolic content, GAE: Gallic acid equivalents (Folin-Ciocalteu method), DPPH: 2,2-diphenyl-1-picrylhydrazyl, T 0 : whole Wheat Flour (Control); T 1 : 88% whole wheat flour +10% barley flour +2% Functional blend; T 2 : 78% whole wheat flour +20% barley flour +2% Functional blend, T 3: 68% whole wheat flour +30% barley flour +2% Functional blend, T 4 : 86% whole wheat flour +10% barley flour +4% Functional blend, T 5 : 76% whole wheat flour +20% barley flour +4% Functional blend, T 6 : 66% whole wheat flour +30% barley flour +4% Functional blend, T 7 : 84% whole wheat flour +10% barley flour +6% Functional blend, T 8 : 74% whole wheat flour +20% barley flour +6% Functional blend, T 9 : 64% whole wheat flour +30% barley flour +6% Functional blend.
due to a greater water holding capacity of wheat flour than the barley flour. Minimum ash content was found in control i.e. wheat flour while maximum in treatment T 9 . Shahzadi (2004) observed the same outcomes in her. It was due to the fact because barley flour usually contains visible specks of bran and subsequently appears darker and is higher in ash content than wheat flour.
The mean value (Table 3) revealed that protein content in composite flour was ranged from 11.54 to 13.1%. Least protein content was observed in wheat flour and maximum in composite flour with 30% barley flour and 6% functional blend. Beswa (2010) found similar protein content in wheat-millet composite flour 10, 20 and 30% substitution levels. The present results are close enough to Ejaz (2014). Ragaee et al. (2006) found higher protein content in barley and less protein content in hard and soft wheat. They explained the reason of higher protein content in barley. It was due to the reason because high nitrogen fertilization, in most instances, increases storage proteins (that are higher in barley that wheat) and thus total protein of barley.
The fat content varied from 1.74 to 2.37%. The significant increase in the fat content of composite flour with increasing levels of barley flour substitution may be explained by the fact that, the higher content of fat in whole grain product is due to the presence germ in which oil is concentrated and germ portion of barley grain is higher than wheat grain. The fiber content varied from 2.54% to 1.33%. The significant (p <0.05) increase in the fibre content was due the reason that, wheat flour had lower fibre content values compared to barley flour. Barley contains higher amount of cellulose and lignins and both of these are mainly consisted in crude fiber and fiber portions are mainly 68% whole wheat flour +30% barley flour +2% Functional blend, T 4 : 86% whole wheat flour +10% barley flour +4% Functional blend, T 5 : 76% whole wheat flour +20% barley flour +4% Functional blend, T 6 : 66% whole wheat flour +30% barley flour +4% Functional blend, T 7 : 84% whole wheat flour +10% barley flour +6% Functional blend, T 8 : 74% whole wheat flour +20% barley flour +6% Functional blend, T 9 : 64% whole wheat flour +30% barley flour +6% Functional blend. . They found greater percentage of crude fiber in composite flour as compared to the crude fiber content in wheat flour. This is due to the higher portion of bran in barley that contain higher content of fiber. Due to this reason crude fiber in barley increased the fiber content of wheat and barley composite flour. NFE in composite flour was ranged from 72.57 to 74.98. As Nitrogen free extract is generally determined by subtracting sum of moister, protein, fat and fiber from 100. Maximum value was observed in whole wheat flour because it has lower value of protein, fat and fiber content as compared to the other treatments. While maximum value was found in T 3 . It is due to the reason of having maximum percentage of barley flour and minimum percentage of functional blend among all treatment. Khan (2009) observed 74.64% NFE in whole wheat flour. Similarly, the consequences of existing work are sustained greatly by the judgements by Ejaz (2014) who reported decreasing trend for nitrogen free extract with the addition of barley and oatmeal flour.
Mineral composition
The mean value regarding macro and micro nutrients have been expressed in Table 4 . The mean values for sodium content was described in table 4. The significant increase in sodium, potassium, magnesium, iron, copper, zinc, managanese content of composite flour with increasing levels of barley flour and functional blend was observed while calcium content did not differ significantly.
The judgements of Arab et al. (2010) are related to the consequences of existing research analysis who reported comparable results for sodium content in wheat flour. The potassium content was ranged from 570 mg.100g -1 to 976.19 mg.100g -1 . According to the recent analysis, potassium content in whole wheat flour are found to be closer enough to research analysis of Niazi (2015) and Ejaz (2014). The highest calcium content (27.21 mg.100g The difference in mineral composition was may be attributed to more mineral content in whole barley flour as compared to the wheat flour in which bran portion in removed more easily during milling and minerals or ash are mainly concentrated in bran portion. While barley kernel are more hard and it is difficult to separate the bran portion.
Dietary fiber composition
Mean values for total dietary fiber of different composite flour and chapattis are presented in table 6. Total dietary fiber content of composite flour was ranged from 3.1% to 7.7% and it was ranged from 6.04% to 8.21% in composite flour chapattis. The result showed that maximum total dietary fiber content was found in treatment which contain highest amount of barley flour (30%) and highest percentage of functional blend (6%) while lowest in wheat flour.
Ragaee et al. (2006)
reported the higher composition of total dietary fiber in barley than sorghum, rye and millet as compared to the wheat flour. The results of Butt et al. (2011) were closely related to the findings of present study who observed higher percentage of total dietary fiber in composite flour chapattis as compared to control. They observed that chapattis supplemented with 5% chickpea and 1% guar gum (CP5% +GG1%), 3% guar gum (GG 3%) and 2% guar gum (GG 2%) have higher composition of dietary fiber. Results regarding total dietary fiber content in composite flour and chapattis are in line with work of Ejaz (2014) who observed the total dietary fiber composition of barley and oatmeal supplemented chapattis.
Dietary fiber are not hydrolyzed in GI track because of absence of particular enzyme but partially hydrolyzed by microflora in the large intestine and produce short chain fatty acids. These short chain fatty acids prevent the cholesterol synthesis so help to reduce heart diseases and this is the main reason of using barley to reduce several heart diseases. The reason that why wheat flour chapattis had relatively low content of total dietary fiber is due to easy removal of bran or the outer kernel layers form wheat grain during milling and dietary fiber are mainly concentrated in bran portion. No. 1/2018
Antioxidant analysis
The data related to mean values for total phenolic content and DPPH of composite flour are shown in Table 7 . The result showed that higher total phenolic content (0.69 mg GAE.g -1 ) was found in T 9 while minimum value (0.41 mg GAE.g The analysis specifies that rich basis of antioxidants are cereals especially barley. Before consumption, cereals are treated with different processing like milling, heat extraction, cooking, parboiling or other technique and most researcher found that processing of barley grains does not remove biologically important compounds and provide protection against free radical that attack on DNA, lipids and protein and thought to be an initiating factor for several chronic diseases The score for acceptability of chapattis of different treatments ranged from 4.54 to 8.9. The highest acceptability (8.9) was found in chapattis prepared from T6 (66% whole wheat flour +30% barley flour +4% Functional blend) due to best color, finest taste, good foldingabiity and breakability, followed by T 3 , T 5 , T 2 , T 0 , T 4 , T 1 and lowest score (4.54) was found in chapattis prepared from T 7 . T 6 acquired highest score in overall acceptability while nutritionally in all other parameters excerpt sensory T 9 scored best. In the present research, composite flour samples affected the overall acceptability due the variation in sensory attributes of barley flour, methi leaves and garlic paste. The outcomes of recent analysis are compatible with the judgements of Ejaz (2014). Shahzadi (2004) also established similar overall acceptability score for wheat-chickpea composite flour.
CONCLUSION
Whole wheat flour supplemented with whole barley flour is a vital source of fibrous food. To improve the nutritional status of many food products, there is a requirement to explore the hidden sources of dietary fiber. In conclusion, barley flour can be a good option to obtain the nutritional significance and health expansions of wheat-based products because scheme that is dependent on diet is an exact approach as it is cost-effective and measureable to escape from health hazards. By incorporating barley flour into popularly consumed wheat-based products such as chapattis it could help consumers to improve their health. As wheat products become healthier by incorporating barley flour, it is expected to see continued and sustainable growth in barley consumption. So it is concluded that for the reason of having high fiber and dietary fiber content, more antioxidants and improved minerals profile as compared to the wheat flour, barley is considered as a desired food ingredient. Thus, intake of chapattis made by selected quantity of composite flours offers an additional health gains that would be helpful for normal humans to avoid diseases.
